Impact of nitric oxide on macrophage glucose metabolism and glyceraldehyde-3-phosphate dehydrogenase activity.
Conflicting evidence has been presented regarding the role of nitric oxide (NO) in the regulation of cellular glucose metabolism. While it enhances glucose uptake and utilization through glycolysis and the hexose monophosphate shunt in macrophages and other cells, NO also inhibits glyceraldehyde-3-phosphate dehydrogenase, an enzyme catalyzing the metabolism of intermediates generated by both pathways. Indeed, it has been proposed that NO modulates glycolytic flux by suppressing glyceraldehyde-3-phosphate dehydrogenase activity. To establish the relative impact of these apparently incompatible actions, the effects of exogenous or endogenous NO on different aspects of glucose metabolism in macrophages were investigated. Cell activation increased NO production, maximal glyceraldehyde-3-phosphate dehydrogenase activity, and glucose metabolism through glycolysis and the hexose monophosphate shunt. NO generated endogenously or from S-nitroso-N-acetylpenicillamine (> 500 microM) reduced maximal glyceraldehyde-3-phosphate dehydrogenase activity in culture. The suppression of maximal glyceraldehyde-3-phosphate dehydrogenase coincided with decreased lactate accumulation only in concert with a marked loss of viable cells in the cultures. The maximal glyceraldehyde-3-phosphate dehydrogenase activity did not appear to be rate limiting for glucose metabolism when moderately inhibited by NO. A potential causal relationship between profound glyceraldehyde-3-phosphate dehydrogenase inhibition and cell death remains to be established.